Stabilization of enzyme-susceptible glucoside bonds of phloridzin through conjugation with poly(gamma-glutamic acid).
We designed and prepared poly(gamma-glutamic acid)s (gamma-PGA) bearing phloridzin, which is an inhibitor of Na(+)/glucose cotransporter 1 (SGLT1), via a non-biodegradable omega-amino triethylene glycol linker. Properties of gamma-PGA-phloridzin conjugates (PGA-PRZ) were examined because our previous research revealed that PGA-PRZ with a 15% phloridzin content suppressed an increase in the blood glucose level after oral administration of D-glucose in rats, even though intact phloridzin scarcely affected the glucose-induced hyperglycemic effect. In uptake experiments using rat small intestinal brush-border membrane vesicles (BBMVs), the conjugation resulted in a 10-fold increase in the inhibitor concentration giving half-maximum inhibition of SGLT1-mediated D-glucose uptake, indicating that the inhibitory effect on the uptake was considerably reduced. On the other hand, beta-glucosidase-susceptible glucoside bonds of phloridzin were stabilized through conjugation with gamma-PGA. D-glucose, which is essential for the inhibition of SGLT1, was not released from PGA-PRZ with a phloridzin content of greater than 15% incubated with BBMVs, despite the immediate release of D-glucose from intact phloridzin. It was strongly indicated that the improved stability resulted in the difference in pharmacological activities between the conjugate and phloridzin. We also concluded that the toxic phloretin was not released from the conjugates. These results suggest that gamma-PGA-phloridzin conjugates have potential as oral anti-diabetic drugs with high safety.